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Asas pengaturcaraan Java adalah salah satu bahasa pengaturcaraan yang akan ditawarkan 
kepada pelajar sebagai mata pelajaran wajib bagi yang mengambil jurusan teknologi 
maklumat atau sains komputer. Subjek ini memerlukan pelajar mendalami kemahiran dan 
teknik pengaturcaraan, berbanding teori konsep. Kebiasaannya, pelajar menghadapi 
masalah untuk menguasai dan memahami kandungan kursus yang menyebabkan prestasi 
kurang memuaskan atau penarikan diri daripada program pengajian dan juga sistem 
pendidikan. Secara umumnya, pembelajaran berasaskan web digunakan sebagai alat 
untuk meningkatkan pembelajaran termasuk kursus-kursus pengaturcaraan. Satu contoh 
khusus berkaitan pembelajaran berasaskan web; dipanggil sistem kandungan berurutan 
yang mempunyai potensi yang tinggi untuk menyediakan pembelajaran adaptif untuk 
bahasa-bahasa pengaturcaraan. Sistem adaptif kandungan berurutan menganalisis pelajar 
secara individu, dan urutan kandungan pembelajaran berdasarkan keperluan pelajar. 
Dengan menangani masalah berbeza mengikut pelajar secara individu, ia membantu 
pelajar untuk terlibat aktif dalam proses pembelajaran. Penglibatan adalah kunci utama 
dalam pembelajaran. Dalam kajian ini, tahap penglibatan pelajar diukur menggunakan 
“teori aliran”. Teori ini mencadangkan tiga keadaan kognitif apabila seseorang itu 
melakukan aktiviti tertentu, iaitu aliran (penglibatan), kebosanan, dan kekhuatiran. 
Penglibatan berlaku apabila seseorang individu itu mempunyai tahap kemahiran yang 
sama dengan tahap cabaran yang diberikan. Kekhuatiran dan kebosanan berlaku apabila 
terdapat ketidakseimbangan antara tahap cabaran dan kemahiran. Konsep-konsep asas 
teori diwakili melalui reka bentuk antara muka pengguna melalui penyesuaian komponen 
yang dikenali sebagai “butang aliran”. Penggunaan butang ini disifatkan sebagai teknik 
Imbangan Kemahiran-Cabaran (SCB) dan ia disesuaikan dalam sistem pembelajaran 
berasaskan web yang dikenali sebagai “LearnJava”. Ia menggabungkan teknik SCB di 
mana komponen utamanya adalah rekaan antara muka pengguna dan enjin berjujukan. 
Berdasarkan teknik ini, tahap pengetahuan pelajar akan dinilai dan dianalisis untuk 
mengenal pasti tahap semasa kemahiran mereka. Teknik ini akan mengatur kandungan 
pembelajaran berdasarkan tahap kemahiran semasa pelajar untuk memastikan penglibatan 
mereka dalam pembelajaran berasaskan web. Satu uji kaji telah dijalankan untuk menilai 
bagaimana keberkesanan SCB dalam membantu pelajar melibatkan diri dalam 
pembelajaran berasaskan web. Keputusan menunjukkan teknik SCB meningkatkan 
penglibatan pelajar dalam pembelajaran berasaskan web. 
 
 
Kata Kunci: Sistem kandungan berurutan, Pembelajaran berasaskan web, Pembelajaran 
adaptif, Perbezaan secara individu, Teori Aliran, Penglibatan, Tiada penglibatan, 












Java basic programming is one of programming languages that is offered to students as a 
compulsory course for Information Technology or Computer Science programs. This 
subject requires students to learn skills and techniques of programming rather than 
theoretical concepts. Usually, students have problems to capture and understand the 
content of the course which resulted in low performance or withdrawal from the program 
and even the education system. In general, web-based learning can be used as a tool to 
improve learning including programming courses. A specific instance of web-based 
learning; called content sequencing systems have a high potential to provide adaptive 
learning for programming languages. Adaptive content sequencing systems analyze  
individual difference of students and sequence the learning contents based on the 
students’ needs. By addressing students’ individual differences, it helps students to be 
actively engaged in the learning process. An engagement is a key element in learning. In 
this research, the level of students’ engagement is measured using "flow theory". This 
theory suggested three cognitive conditions when one is doing a particular activity, 
namely flow (engaged), boredom, and anxiety. Engagement occurs when an individual 
has an equal level of skill with the given level of challenge. Anxiety and boredom occur 
when there is unequal level of challenge and skill. The fundamental concepts of the 
theory are represented in a user interface design by imposing a component known as 
"flow buttons". The used of the buttons is described as Skill-Challenge Balancing (SCB) 
technique and it is adapted in a web-based learning system called "LearnJava". It 
incorporates SCB where its main components are a user interface design and a 
sequencing engine. Based on this technique, the students’ level of knowledge will be 
evaluated and analyzed to identify their current level of skill. The technique will 
sequence the learning contents based on the students’ current level of skill to keep them 
engage in the web-based learning. An experimental study was conducted to evaluate how 
effective SCB in helping students to engage in web-based learning. The results suggested 
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1.1 Overview of Chapter 1 
Chapter 1 describes  the  background  of  the  study  which  includes  problem statement, 
research questions, research objectives, scope of the research, the significance of the 
research and a summary of each chapter. 
 
1.2 Introduction of the Research 
Research on adaptive web-based learning (WBL) has been conducted since more than a 
decade ago. Adaptive WBL is a learning technology that enables students to learn 
independently adapting to their needs. This technology aims to provide an independent 
learning opportunity for students through modification of activities, methods, tools, and 
the learning environment. It helps them to involve in a learning process that is more 
effective than traditional e-learning systems. 
 
In general, students are individually different in terms of their prior knowledge, 
motivation, personality, and preferences (Roberts, 2010). For that reason, students need a 
WBL system that acts differently and adapt to their individual differences. This is 
because WBL can provide students the opportunity to learn in a variety of techniques and 
styles. This can ensure that learning content can be delivered more effectively to each 
student. Adaptive learning is a learning technique that uses computers as an important 
medium in the learning process. It considers and manipulates students learning 
The contents of 
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